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(54) rMflPOMEXAHMHECKAR flOPHMPYfO- 
lUAn rO/IOBKA A/1R PACUJMPEHl^f) fOO- 
PWPOBAHHOrO n/IACTblPfl B OBCA/IHOI?! 
KOnOHHE . 

(57) ruApoMexdHMwecicafl AOpHMpyioman ro/io- 
eica A/in paciuHpeHttn ro<t)PMpooaHHoro nna- 
CTupn 6 o6caAHOv% iconoHHe. A^^pHnpyiomaii 
ro/i08KBCOABp^HT KOHyc-nyaHCOH c npoAO/ib- 
HUMu npoc^MiibHUMif KaMasKaMM. Kopnyc c ca- 
MoynAOTHRiotuei^cii TpySsaToA AHa4)parMoA, 
CTyncNHdTUM^ B nonepemioM ccseHMH oKHa- 
HM M pd3r4eiueHHbiMii a hhx BUABMXciibiMH ceK- 
TopaHH. cTyncHiaTUMM 8 nonepeMHOM 



l43o6peTeHMe othocmtcr ic ycTpoACTosM 

AHR peMOHTd 06CdAHUX KO/IOHH He4>TfiHUX. Td* 
30BUX M ApytHX CKBaJCHH C UeHblO BOCCTaHOD- 

neMMJi repMeTMSHocTM h ynpoMHeHHii ctchkh 
^o/iOHHu nyreM ycTdHOOKM cra/ibHoro nnacru* 
ps M co3AaHMfl HdnpnxeHHoAcMCTeMU o6caA- 
Nan T|yy6a - nnacrupb. 

Ufiiib Mdo6pereHMfi *-yeeiiMMeHi(e a^ex- 

TMBHOCTM p860Tbl rOAOBKM 38 C«<eTyBe/IHMeHM8 

paAMa/ibHoro ycH/iM8 mb cexropa m yaBAMse- 
Hue cpOKa cnywcSbi. 

Ma 4>Mr. 1 npeAcraB/ieMa AopHvipyiomaR 
roiiOBxa. npoAonwHutt pajpes, b TpancnopT- 
HOM no/ioxceHHH: Hd 4>Mr. 2 - AOPHVipyioutan 
ronoBxa, oSiumA bma, b pa6oMeM no/ioJxeHMM; 
Ha 4>Hr. 3 - to xce. nonepenHuA pa3pe3 npii 

paCUJHpeHMVI CeKTOpOB a Tpy6e C MHHMMdIlb- 

Hofl ToniuMMoA CT hkm; Ha 4>Mr. 4 - t xe. 
nonepeMKutt paapes npH npM^Kar^H nnacTupn 

B Tpy6e C MdKCHMailbHOA T0/1(UHH0A CTCHKH. 

fHAPOMexaMMMecKanA pHMpytotuan ro/io- 
BKa cocTOHT M3 Kopnyca 1 c oKHaMii. eunon- 



HeHHoro B BUAC ynopHux <|>;iaHt4eB 2 h um/imh- 
Apa*K/ieTKii 3, saKpen/ieHHOi;^ Me^KAy 4>ndMua* 
MH. Okhb Kopnyca Buno/iHeHu cryneHMaTbiMii 
B nonepesHOM ceneHHM. Ha nycTOTenot^ 
CTBonbHofl MacTM Kopnyca raAKoA 4 sdTRHyru: 
KOMyc-nyaHCdM 5. ynopHue 4)naMuu 2 m uh- 
nMHAP-xiieTxa 3. UM/iHHAp-KAeTKa.3 ^MxcMpy* 

BTCfl raXHM 06pa30M. MTO nnOCKOCTH 

CMMMCTpuM OKOH xopnyca H ycraHOBnBHHbix b 
MMXCiyneMsaTbtx e nonepeMHOM HanpaBACHMii 

. CCKTOpOe 6 COBMemeNU C n/IOCKOCTRMH CHM-' 

MerpMtf npoAonbHbix npo^iinbHux xaHasox 
xoHyca-nydMCOHa 5. Ha creonbiioii nacm xop- 
nyca noA i4M/tMMApoM-K/ieTK0M 3 M ceKTopaMn 
G pa3Meu4eHd cdMoynnoTHiroiuaRcp Tpy6Ma- 
rfm AMa<t>pdrHa 7. asaiiMOAei^^CTByioiuaR p 
6onbUJMMH cryneHflMki ceKTOpOB 6. 

Vcrp AcTBo pd6oTaer cneAyioiMviM o6pa- 
30M ( (t^nr. 2). 

npM cnycKe b o6caAHyK> KO/iOHHy 8 hwxc- 
hmA k Heu ro4>pMpoBaHHor nnacTupn 9 pac- 
nonoxBH Ha KOHyce-nyaHCone 5. npHMeM 
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Bornytwe flyMvi n AacTwpa eeeAeHbi m y nwpawT- peanHw flMa4>par««: aaTewHwe m noc/ieAyio- 

'fl B npoAOflbHwe npo(t>MnbHbic KanaBKM KOMy- mec aameMneMwe. Aa)Ke e oiyMae nopwaa am- 

nyaHCona. nnacibjpb hbact na uiiaMrn 10 a4>parMbi na yciyne (nocne A/»MTenb><oft 

t, ero ocpxMuft Koneu *MiccMpyeTC« topuom aKcnnyarauMM) e ronoBKC yAaetcw /lerico boc- 

cwnoBUK uti/iMHAPOB AOpHa MUM rMAPOMexa- 5 craMOBMrb HeoBxoAWMoe AaoneHMe h aaeep- 

npM co3AaHMM pa6oMero AaoneHMB ao- ocnoxHeHwi*. Hpw nopwBC Awa^parMW ytcmca 

PHMpytomap ronoBKa bxoamt b nnacTbipb. pac- jkmakoctm oo3MO)KMa TOAbKO Mcpea aaaopw a 

uJMPRfl ero AO nnoTHoro KOMiaKTa c o6c8aho<^ okhb MejicAy ceiaopoM m KopnycoM. RpM xoao- 

royOoi*. noA AaaneHneM caMoyn^oTHflioiuMe- 10 BOfl nocaAKe ceKTopa b okhc cyMMapHa« nn^- 

en KOMUw uMiiMMAPM»iecKO<^ AMa(t)PBrMU 7 maAb aaaopoB Me npcBuiuaer 2CM0 mm . 

n/ioTHO npwxMMaiOTcn k CTCMKaM rnyxoro yr- YMMTUBaii 6onbiiio« ico3*(1»mumcht conpoTwo- 

/iyeneMMflA.co3A8BaflrcpMeTMMHOCTbBpa6o-. neHMP yaroro lueneaMAHoro aaaopa m nepe- 

MCA KaMBpe npaxTMMCcicH 6e3 paAwanbHoro itpbiTmi ochobmoA ero lacTM peaMHoA 

pacujMpeM^a 15 AwatparMW. KeoSxoAWMoe AaBiieMwe Moxer 

UeHTpa/ibH3ii sacTb Awa^parMw 7. pac- -6wTb uerxo BOCcraMOBneHo MMMaMmcnbHUM, 

ujMpqRCu B03AeftcTflyeT na BUAOM)KMMe ceic- . . rioBbiuieHMBM npowaBOAMTcnbKOcni MacocMo- 

Topw6.npM;«MMa«MxxHeA03XMMaMriAacTbipii roarperaTa. 

• i^^^ 2) * CyMMapMoe paAwanbKoe ycM/iwe. pa3BM- 

hpM 3T0M octanbHaw nacTb pacuiMpwio- 20 aaeMoe ronoBKoi^. nepcAaeTCn Me na 12. a iia 

me«cii AMa<!>parMU ynwpaeTcn b McnoABMxc- 6 ByABMXHwx ccxTopoa. OeAoaaicflbMO. npw 

MYK) BMyrpeHHioio • noBopxMOCTb 3T0M xce paOoMCM AaB/ieMMM ycwnwe paAMB/ib- 

UMnMMAPa-xneTxir. Horo B03Ae«CTBMii cexropa na mcaojxmm ro<t»- 

PaSoMMC ct^HKUMM nepBMeceHW Ma Gonee. pu BMpecTaer o Asa paaa. mto rapaMTwpyeT 

npoMHyio M Ao/iroBCMMyK) uw/iMMAPMMecxyio 25 nonnoenpioxaTMen/iacTypji.. 

sacTb AMa4)parMbi. • ^ a 

. UM/iMHAPMMecKa« AMatfparMB, paciuMpn- OopMyflaMaoopeTCMMw 
«cb. ynnpaeTCJi MacTbK) CBoeJ^ oneiuHeft no- 

3PXM0CTM B uMnMHAP-xflerky. B peaynbTare rMAPOMexaMMsecican AopHMpyiomafl rono- 

Ha AwaitparMe bosmmkbiot npuMOyronbHwe 30 ^kb An*r pacuiMp€MM« ro<t>pMpoBaHMoro nna- 

BMCTynwMnHBnaAMMw(B3aBMCMMOcniOTCTe- CTwp«, a o6caAMO(^ xonoHMe, BKiiK)MaK)maR 

neMM BWABwxBMiia ceKTopba). cooTaeTCTByio- xoMyc-hyaHCOM c npoAonbMWMM npo<t>MflbMU- 

mwe^onopHOit noBcpicHOCTM ocHoaaMMR mm xBHaBxaMw, xopnyc c paaMemeMMWMM b 

xaxtAoro cexiopa, Be/iMMMHa oMABMJxeHMn mch caMOynflOTH«iome«c« Tpy6MaT0ft amb*- 
ccKTopa Kone6/ieTCfl a aaBwcMMocTMOTtoniuM- ' 35 parMOftii BWABHxtHWMiicexTOpaMM, cryneMsa- 

MM CieHKM 06caAH6« Tpy6w, MBAMMMR M/IM OT- TMMW 6 ^eMCHMM. yCTaMOBfleMMMMM C 

cyrcTBMR nnacTwpfl. * aosMoxcMOCTbio B3aifMOAe«CTBM« .6o;ibui€« 

Ha <t>Mr, 3 m 4 noxaaaH w npeAe/ibHbie cfly cryncMbX) c Awa4)parM0rt. omMMaiomajicn 

saw BWABMKeHMH CCKTOPOB OOA HarpySKOJ^: " TeM,MTO.CUenblOyBeflMSeHM»a<t)<|>€ICTMBK0CTM 

npM pacuiMpeHMMB TpyOe c MMMMwa/ibHOi^ ton- AQ pa60TM ronoaxM aa cmbt yBei^vweHMa paAwa/ib- 
mMHOftCTeMXM(*Mr. 3)m BTpyCecMaKCMManbT MOro ycwnwji.Ma cexiopa w yBcnwMeMMn cpow 
MOA TOJIlUMHOfl CTBHXM C IWaCTWpBM <(|>Mr. 4). CflyacSM, BWABM«MblC cBxtopa BunonMeMw 

ycrynw. xoTopwe npM stom o6ncracT Awa*- ' CTyncMWUMw b nonepeMMOM ceMCMMM. a Kop- 

parMB no nepMMeipy onopnotfl noBepxMOCTW nyc mmbbt .cryneHHarwe b nonepOMHOM ccne- 

ocMOBaHMBceKTopa.MenpeBhiiuaK)T3-3;5MM* 45 mmm oxMa noA bwabhxchmc ccxTopa. npMseM 

npM crna)KeMHbix rpoMxax m MMHMManbMWX nflOCKOCTM CMMweTpMw okoh xopnyca « npo- 

aaaopax b okmc Mex(Ay ceKiopoM m KopnycoM Ao^tHux npo^wibMwx KanaBOX xoMyba^nydH- 

. MCxnioMaeTCB npwMMHa 6ucTporo paapyiueHMn cohb coBMemenbi. 
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BiUiAncftd effldeaex M ttit head for •xpajodlnf tte M 
Is tfue to the tncm«ed ttmiit on ttM tacton, and Its lon^ Mnrtce 
Ufa. The «actendabl« teetort are of ftepped asai<ii muctved by lh« 
■toM of thfl boualnc* aynunatiy pUiias Of Cha ports to me bouslAC 
and of the loiv<itudiiua profiled grooves of the cone-punch are 

Tbe hytfroDMChantcal head to lowered la the e«Btn|:stfinff<8) 
10 that tho lower end of the oorrusated patch (•) U on tho om-puncb 
(0) and the concave part of the patch eneages the ton^Uidina) 

{traflled moves of the punch. Hie patch Is held on the rod (10) and 
u upper end Is then fixed by the aetuattnz cyUnden of the mABdrel. 
prestuM forces the cyUndHeal dla^u«<m (T) to bear en the 
n of the bUnd reoen enniring henaetldty of the wortdn; apace. 
USB/ADVAKTAOB - Repslr of easiaf 8trtn«i of oU. gas and 
vcber boreholes by Installing a steel patch. Enhanced effoelive&esi 
of the head Is due to Increased redUl stress oa the occtora. 
BuUOA.TJl. («pp Dwg.No.l/«) ; 
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(54) HYDROMECHANICAL CORING 
HEAD FOR EXPANDING A 
CORRUGATED PATCH IN A CASING 
(57) Hydromechanical coring head for 
expanding a corrugated patch in a casing. 
The coring head contains a conical ram 
with longitudinal shaped grooves, a body 
with self-sealing tubular diaphragm, 
ports with stepped transverse cross 
section and extendable sectors of stepped 
transverse cross section disposed therein. 
4 drawings. 



[vertically along right margin] 

(19) SU (11) 1745873 Al 



1745873 



1 

The invention relates to devices for repair of casings in oil» gas, and other >vells with the 
aim of restoring leaktightness and strength to the casing wall by placement of a steel patch 
and creation of a stressed casing — ^patch system. 

The aim of the invention is to improve the operational efficiency of the head as a result 
of an increase in the radial force on the sectors and an increase in service life. 

Fig. 1 shows the coring head in longitudinal section, in the run-in position; Fig. 2 shows 
the coring head, general view, in the working position; Fig. 3 shows the same in transverse 
section, for expansion of the sectors in a pipe of minimum wall thiclcness; Fig. 4 shows the 
same in transverse section, while the patch is being squeezed in a pipe of maximum wall 
thickness. 

The hydromechanical coring head consists of body 1 with ports implemented 



\ 
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as support flanges 2 and cage cylinder 3, secured between the flanges. The ports of the body 
are implemented with stepped transverse cross section. The following are screwed onto the 
hollow stem portion of the body by nut 4: conical ram 5, support flanges 2, and cage 
cylinder 3. Cage cylinder 3 is secured in such a way that the synrmietry planes of the ports of 
the body and sectors 6 that are stepped in the transverse direction and mounted thereon are 
aligned with the symmetry planes of the longitudinal shaped grooves of conical ram 5. Self- 
sealing tijbular diaphragm 7, engaging the large steps of sectors 6, is disposed on the stem 
portion of the body, under cage cylinder 3 and sectors 6. 
The device operates as follows (Fig. 2), 

As it is lowered into casing 8, the lower end of corrugated patch 9 is positioned on 
conical ram 5, where 
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the concave elements of the patch are inserted into and rest against the longitudinal shaped 
grooves of the conical ram. The patch is put on rod 1 0 and its upper end is secured by the end 
face of the actuating cylinders of the mandrel or the hydromechanical anchor. 

When the working pressure is created, the coring head enters the patch, expanding it 
until it makes close contact with the casing. Under pressure, the self-sealing ends of 
cylindrical diaphragm 7 are tightly squeezed against the walls of blind recess A, creating a 
leaktight seal in the working chamber virtually without radial expansion. 

The central portion of diaphragm 7, in expanding, acts on extendable sectors 6, 
squeezing them against the areas of undercompression of the patch (Fig. 2), 

In this case, the remainder of the expanding diaphragm rests against the stationary inner 
surface of the cage cylinder. 

The working functions are transferred to the stronger and more durable cylindrical 
portion of the diaphragm. 

The cylindrical diaphragm, while expanding, is supported by part of its own outer 
surface in the cage cylinder. As a result, rectangular ridges or grooves (depending on how far 
the sectors are extended) appear on the diaphragm^ corresponding to the bearing surface of 
the base for each sector. How far a sector is extended varies depending on the thickness of 
the casing wall, the presence or absence of a patch. 

Figs. 3 and 4 show the limiting cases for extension of the sectors under load: upon 
expansion in a pipe with minimum wall thickness (Fig. 3) and in a pipe with maximum wall 
thickness, with a patch (Fig. 4). The projections, which in this case encircle the diaphragm 
along the perimeter of the bearing surface of the base of the sector, do not exceed 3-3.5 mm. 
Smooth edges and minimal gaps in the port between the sector and the body eliminate a 
reason for rapid failure 
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of the rubber of the diaphragm: inward leakage and subsequent pinching. Even if breakage of 
the diaphragm at a projection occurs (after prolonged operation), the required pressure can be 
easily restored in the head and placement of the patch can be completed without failures or 
problems. If breakage of the diaphragm occurs, fluid leakage is possible only through gaps in 
a port between a sector and the body. For a free fit of the sector in the port, the total area of * 
the gaps is no greater than 20-40 mm^. Considering the high drag coefficient of the narrow 
slot gap and considering that most of it is overlapped by the rubber diaphragm, the required 
pressure can be easily restored with a slight increase in the delivery of the pumping unit. 

The total radial force exerted by the head is transmitted to 6 extendable sectors rather 
than 12. Consequently, for the same working pressure, in this case the radial force exerted by 
the sector on an area of undercompression of the corrugation increases by a factor of two, 
which ensures that the patch is completely pressed down. 

Claim 

A hydromechanical coring head for expanding a corrugated patch, in a casing, including 
a conical ram with longitudinal shaped grooves, a body wherein are disposed a self-sealing 
tubular diaphragm and extendable sectors of stepped cross section, mounted so that a large 
step can engage the diaphragm, distinguished by the fact that, with the aim of improving the 
operational efficiency of the head as a result of an increase in radial force on the sector and an 
increase in service life, the extendable sectors are implemented with stepped transverse cross 
section, and the body has ports of stepped transverse cross section to accommodate the 
extendable sectors, where the symmetry planes cf the ports of the body and the longitudinal 
shaped grooves of the conical ram are aligned. 
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[see Russian original for figure] [see Russian original for figure] 



Fig. 1 



Fig. 2 
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[see Russian original for figure] 



Fig. 3 



[see Russian original jfor figure] 



Fig. 4 
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